April 10, 1962 a. i_. laliberte 3,029,180 

SPLICING OF RIBBON RUBBER THREAD 
Filed Jan. ?. i960 2 Sheets-Sheet l 




April 10, 1962 a. l. laliberte 3,029,180 



SPLICING OF RIBBON RUBBER THREAD 
Filed Jan. 7. 1960 2 Sheets-Sheet 2 




V > • 



United States Patent Office 



3,02.9,180 

Patented Apr. 10, 1962 



3,029,180 

SPLICING OF RIBBON RUBBER THREAD 
Arthur L. LaJiberte, Easthampton, Mass., assignor to 
United Elastic Corporation, Easthampton, Mass., a cor- 
poration of Massachusetts 

Filed Jan. 7, I960, Ser. No. 1,049 
3 Claims. (CI. 156— 502) 

The present invention relates to apparatus for splicing 
ribbon rubber thread consisting of a multiplicity of rubber 
threads separably joined together side by side in the form 
of a tape or. ribbon. 

Rubber thread is commonly manufactured in the form 
of ribbon containing many fine threads, such as 40 or 
more of a. thickness of the order of %4", which are ad- 
hesively united to each other in parallel side by side rela- 
tionship by an adhesive bond which is strong enough to 
maintain the integrity of the ribbon during storage and 
handling but may readily be broken when that is desired 
to release the threads for individual use, for example for 
use as warp yarns in a weaving operation. 

One type of ribbon thread to which the invention is 
particularly applicable is made as disclosed in Shaw Pat- 
ent No. 2,082,743. This method involves continuously 
cutting a tape or ribbon from a stack of adhesively joined 
thin annular calendered rubber sheets by rotating the 
stack with its edge in contact with a rapidly rotating disc 
cutter so that a ribbon comprising many threads, one being 
cut from each sheet, is continuously taken away from 
•the cutter. In these ribbons the threads are of square 
cross-section, the dimension widthwise of the ribbon being 
determined by the thickness of the individual sheets and 
the dimension at right angles thereto being determined 
by the depth of cut of the rotary disc cutter. : The widths 
of ribbons of the same nominal size will differ more or 
less due to slight variation in thickness of the calendered 
sheets in any one stack from the thickness of those in 
another stack. Such variation, in current manufacturing 
practice, may run to as high as %2 inch difference in width, 
in a 40-thread ribbon, between the most under-sized and 
•the most over-sized ribbon of the same nominal size. 

Necessarily the thread ribbons formed by this method 
are of a limited length, as the maximum length which 
can be produced is determined by the diameter of. the 
largest diameter stack of sheets which can be handled in 
cutting apparatus of practicable size. There has been 
need in the industry for a long time for cut thread ribbon 
of greater length than could be provided by the standard 
procedures but, heretofore, so far as I am aware, it never 
has been found practical to splice such ribbons to provide 
longer lengths, primarily because of the difficulty of han- 
dling this stretchy, flexible material and because of said 
variation in the width of the ribbon from ribbon to ribbon. 

An object of the invention is to provide an apparatus 
for splicing ribbon rubber thread containing many threads 
in parallel relationship side by side and adhesively but 
separably joined to each other. 

A further object is to provide apparatus for splicing 
such rubber ribbons wherein a thread of one ribbon will 
be accurately joined to a single thread of the other ribbon 
despite differences in width of the ribbon. 
■ Other and further objects and features of the invention 
will become, apparent from the following description of 
iliustrative.embodiments of the apparatus of the/invention, 
wherein reference is made to the accompanying drawings, 
in which 

FIG. 1 is a perspective view of the splicing apparatus; 

FIG. 2 is a vertical transverse mid-sectional view 
through the ribbon-holding jaws of the apparatus of 
FIG. 1; 



FIG.. 3 is a vertical cross-sectional jview on line 3 — 3 
of FIG. 2; 

FIG. 4 is a perspective view of a ribbon holding block 
. detached from the apparatus; 
5 FIGS. 5 through 10 inclusive -are schematic side ele- 
vations of ribbon during splicing, showing successive steps 
of the process; 

FIG. 1 1 is a perspective view of a thread ribbon with 
which the present invention is concerned, the threads being 
10 fanned out at one end to show the construction of the 
ribbon; and ' 

FIG. 12 is an elevation of an abrading or skiving ap- 
paratus useful in performing a. part of the operation. 
In accordance with the invention I splice simultaneously 

15 all of the threads in one thread ribbon to the respective 
threads of another similar thread ribbon having the same 
number of threads by first forming the two ribbons to 
•the same width, for example, by stretching one or both 
ribbons or by compressing one or both ribbons side wise, 

20 holding the ribbons at this width and fiat or substantially 
flat, then positioning the so-formed and held iribbbns so 
that their respective edges are accurately registered with 
each other, and then while the ribbons are so held and 
positioned, adhesively uniting a face of one ribbon; to a 

~ 5 - face of the other ribbon. Since the two ribbons are, at 
the instant of uniting, of the same width, a face of each 
thread of one ribbon is united to a face of the correspond- 
ing thread of the other ribbon. When the ribbons sub- 
sequently are released, the ribbon which was originally 

*° the wider will tend to xeassume its original width, but, 
since the original difference in width of the ribbons was 
at the most only slight and since this width difference is 
divided equally among all of the threads, for example 40 
threads in one standard size of ribbon, the width difference 

* 5 present in one pair of united and spliced threads is not 
significant. 

Ordinarily the splice will be made at a position near 
an end of each ribbon and after splicing the shorter ends . 
will be cut off close to the splice and discarded. 

Finallyi the thickness of the spliced ribbon at the united 
portions is reduced to that of the unspliced ribbon. 
. The apparatus provides a pair of jaws for each ribbon 
and mean for holding the ribbon between the jaws at a 
fixed width and in a substantially flat condition. The 

45 predetermined width at which each ribbon is held, as 
established by the spacing between the jaws, is made the 
same for the two. pairs of jaws and thus the same for the 
. two ribbons to be joined. Means is provided for posi- 
tioning one pair of jaws adjacent the other so as to super- 

50 pose a face of one ribbon on and in tight contact with 
a face of the other with their corresponding edges ac- 
curately registered with each other. 

Referring to the drawing, a representative rubber 
thread ribbon to which the invention is applicable is 

55 shown at 1, FIG. 11. The individual threads 3 are of 
square cross-section and adhesively joined together side 
by side, as shown. The appearance of the joints be- 
tween ribbons is exaggerated in the drawing for purposes 
of illustration. In the actual ribbons the joints are im- 

60. perceptible, or scarcely . perceptible, and the ribbons can 
be freely handled without causing separation of the 
threads. 

The illustrative embodiment of the splicing apparatus 
shown in the drawing comprises a base 2 on which frame 

65 members 4 and 6 are rigidly supported, each on two up- 
right standards 8. = A fixed ribbon holding member in- 
dicated generally at 10 is rigidly mounted in fixed posi- 
tion at one end of frame members 4 and 6. A similar 
but movable ribbon holding member indicated generally 

70 at 12 is supported on the frame members 4 and 6: for 
pivotal movement into and out of a position in which 
it cooperates with the fixed ribbon holding member 10. 
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For this purpose, a bearing member 14 is supported on 
frame member 4, near the middle thereof, and a simi- 
lar bearing member 16 is supported in a similar position 
on the frame member 6. Arms 18, 20 are each jour- 
naled at one end in the bearing members 14, 16 respcc- 5 
tively for swinging movement in a Vertical plane. The 
movable ribbon holding member 12 is rigidly connected 
to the outer ends of the arms 18, 20 for pivotal move- 
ment therewith to and from its position in which it co- 
operates with the fixed ribbon holding member 10. xo 

The purpose of each ribbon holding member is to sup- 
port a portion of one of the two ribbons to be spliced 
and hold it accurately in shape and position after it has 
been formed to a width which is. the same for the two 
ribbon portions to. be joined together: The movable 15 
arms 13, 20 carrying the movable ribbon holding mem- 
ber 12 permit this member to be swung to a backward po- 
. sition, remote from the other ribbon holding member, in 
which position the ribbons conveniently can be placed 
in or removed from the ribbon holding members. The 20 
movable ribbon holding member 12 then can be swung 
to its forward position, cooperating with the fixed ribbon 
holding member to accurately position the two ribbons 
with their faces in contact and with corresponding edges 
of the faces in accurate registry with each other, and with 25 
the threads of one ribbon aligned with threads of the 
other. 

The fixed ribbon holding member 10, as appears par- 
ticularly in FIGS. 2; 3 and 4, comprises a base mem- 
ber 22 formed from a rigid material such as steel and 30 
joined directly to the frame members 4 and 6, as by 
welding. Mounted upon the base member 22 is a rib- 
bon holding block 24 providing a spaced pair of rib- 
bon holding jaws 26, 28 (FIG. 4) upstanding along the 
transverse edges of the block. The fixed lower edges of 35 
tho jaws are connected by a flat surface .30. 

Overlying a portion or all of the flat surface 30 is 
a fine /wire screen 34. A stainless steel screen about 
0.010 inch thick and of very fine mesh is satisfactory. 
The portion of the ribbon to be joined to the other rib- 40 
bori is supported on the screen. 

The height of the jaws 26, 28 is less than the sum 
of the tape thickness and the thickness of the screen 34. 
A height such that about one-half the thickness of the 
tape extends above the jaws is satisfactory; 45 

To hold the ribbon fiat and firmly in position between 
and in contact with the jaws during the splicing opera- 
tion a slight vacuum is applied to the under surface of 
the ribbon through the screen 34. For this purpose, a 
flexible hose 36, communicating with the surface 30 50 
through a passageway 38 provided in the block 24, is 
connected . at its Other end to a suitable vacuum line, 
desirably through a hand-operated valve, not shown. 

The base member 22 extends beyond the ends of the 
ribbon holding block 24 and its outer ends are inclined 55 
downwardly, as shown. At each end of the base mem- 
ber. 22, on its upper face, is mounted a clamp for hold- 
ing an end of the ribbon, to maintain the ribbon in. po- 
sition against the screen 34 and between the jaws 26, 
28. Each clamp comprises a cylindrical eccentric 40 60 
supported on an upstanding ear 42 welded to the base 
member 22 and provided with an operating handle (not 
shown) for rotating the eccentric between the position in 
which it engages the ribbon to clamp it against the base 
member 22 to the position in which it frees the ribbon. 65 

The movable ribbon holding member 12 is the same 
in construction as the fixed ribbon holding member 10 
just described • and hence will not be separately described 
in detail. Corresponding parts of the two ribbon hold- 
ing members 10 and 12 are indicated by the same ref- 79 
erence numerals, the numerals for the various parts of 
the movable member 12 being primed. 

Locating lugs 46 are positioned at one of the edge 
faces of the fixed ribbon holding block 24 so that when 
the movable ribbon holding block 24' moves into coop- 75 
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erating relationship with the fixed block 24 it is posi- 
tioned to located the inner surfaces of the jaws 26, 26' 
(and 28, 28'). in accurate registry and thereby accurate- 
ly register the corresponding edges of the meeting faces 
of the two ribbons. Such locating lugs may be posi- 
tioned as shown at 46, or may be positioned on the op- 
posite side of the block 24 as shown at 48, FIG. 3, or 
in both positions. 

In operation, the movable ribbon holding member 12 . 
is swung rearwardly on its bearings 14, 16 to rest on 
the rearward portion of the frame members 4, 6 with the 
jaws 26', 28',. extending upwardly and the surface 30' 
exposed. The fixed ribbon holding member 10 is simi- 
larly oriented at the forward ends of the frame mem- 
bers 4 . and 6. One of the two ribbon portions to be 
spliced together, 50, is inserted between the jaws 26, 28 
and the other ribbon 52 between the jaws 26',. 28*, each 
with its edges tightly engaging the inner surfaces of the 
jaws. This may conveniently be done by clamping one 
end of the ribbon with the eccentric 40 (or 400 at one 
side of the ribbon holding member, stretching the ribbon 
across the ribbon holding block and positioning its other 
end beneath the eccentric 40 (or 40') at the opposite 
side of the ribbon holding member. The free end of 
the ribbon extending beyond the open eccentric 40 then 
can be moved away from the jaws to stretch the ribbon 
to allovv it to fit freely between the jaws and lie flat 
against the flat screen 34 (34'). The free end of the 
ribbon will then be moved inwardly, toward the ribbon 
holding block, to decrease the tension in the ribbon and 
cause it to expand in width until the ribbon fits tightly 
between the jaws, whereupon the clamp is closed.. The 
tightness of fit may be such, for example, as to reduce 
the width of the ribbon by about % 6 inch. Such stretch- 
ing may be done with both ribbons or only with the 
wider, ribbon. Preferably it is done with both and 
the spacing between the jaws is made enough less than . 
the standard or average width of . the size of ribbon for 
which the jaws are built so that even the narrowest 
undersize ribbon of that size will be under slight com- 
pression when fitted between the jaws as described. The 
ribbon in this case is always stretched slightly during in- 
sertion in the holding block and when the tension is re- 
leased the ribbon expands sidewise to tightly engage the 
jaws so. that broth of the ribbons to be spliced are com- 
pressed by the jaws and confined to the same width. 

Tlie valves in the hose 36, 36' then are opened to 
further mold the ribbons into tight fitting engagement at 
their edges with the jaws and into flat position against 
the screens and to hold the ribbons in this position. In 
this way the two ribbons are formed to a fixed width 
which is the same for each and then are held flat at this 
width.. 

When both ribbons have been properly located in 
their respective holding members, a rubber solvent or a 
rubber adhesive is applied to the exposed face of the 
portion of one or both of the ribbons positioned between, 
the jaws. The ribbon holding members are then closed 
by swinging the movable ribbon holding member 12 
forwardly and downwardly, as shown in dash lines in 
FIG. 3. This closing movement brings the two exposed 
faces of the ribbon into contact, with their correspond- 
ing edges accurately registered in the same vertical planes 
and with each thread of one ribbon aligned with the 
corresponding thread of the other ribbon, so that ad- 
hesive union of each thread of one ribbon . to the corre- 
sponding thread of the other ribbon takes place. 

After whatever interval of time is required for the 
formation of a sufficiently strong adhesive joint between 
the ribbons to permit handling, as is well known in the 
art, the clamps 40, 40' may be opened, the niovable 
ribbon holding member 12 swung backwardly to open 
position, and the ribbons removed from the apparatus. 

The shorter ends of the ribbons extending beyond the 
spliced portions are then cut off close to the adhesively 
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joined, surfaces and these severed ends discarded. . The 
spliced ribbon in this condition appears schematically in 
edge view in FIG. 5. 

The next operation involves reduction of the thick- 
ness of the spliced ribbon , at the spliced portion 54 to. 
the thickness of the unspliced ribbon along surfaces which 
merge smoothly into the faces of the ribbon. This 
operation I carry out in several steps illustrated schemati- 
cally in FIGS. 5-10. First I secure the spliced ribbon 
against stretching by attaching to one of its faces a rel- 
atively non-stretch able backer which may . conveniently 
be any relatively non-stretchable pressure T sensitive ad- 
hesive tape such as a masking tape 56, FIG. 6. I then 
remove a wedge-shaped . portion 58 from the ribbon 52. 
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particular, presently-preferred apparatus have been, de- 
scribed and shown for purposes of illustration, it will be 
understood that the invention may be carried out in 
-various other ways as will be readily apparent to those 
5. skilled in the art upon" consideration of the disclosure 
hereof. For example, it is not intended to exclude the 
possibility that one or both of the jaws 26, 28 may be 
made adjustable on the block 24, to adapt the block for 
use with more than one ribbon tape size, or to permit 
10 the jaws to be separated for insertion of the ribbon be- 
tween the jaws and then closed on the ribbon to slightly 
compress it. The blocks 24, 24' may be made removable 
from the supporting bases 22, 22' so that they may be re- 
placed by different blocks with the different jaw spacings 



at the joint 54 along the plane . indicated by dot-dash 15 to adapt the machine for use in splicing ribbon of different 



line 60 in FIG. 7. Conveniently this is done by means 
of a skiving or abrading operation. A convenient ap- 
paratus for the purpose is illustrated in FIG.. 12. /This 
apparatus comprises a work [ supporting table 62 which 
is adjustable, along a line, at a slight inclination to the 
vertical, in guides 64, 66 by means , of a lead screw 68 
which may be adjusted by means of "the hand wheel 70. 
The work table 62 is faced on its upper surface with a 
pad 72 of relatively rigid but slightly yieldable material. 



nominal widths. 

The invention is not confined to the use of abrading 
apparatus of the type of FIG. 12, as any means which 
will remove the described wedge-shaped portion, whether 
20 by an abrading, cutting or other type of operation, may 
be used. -. 

The invention is particularly useful for splicing cut 
rubber thread, for instance, cut rubber thread of the type 
disclosed in the Shaw patent referred to, but it also may 



The spliced ribbon is placed in the apparatus with the 25 be used with ribbon rubber thread of other types, for 



backer 56 downwardly and with its spliced portion 54 
supported on the work table and secured in position by 
means of eccentric clamps 74, 76 engaging the ribbons 
50, 52. An abrasive cylinder 78 carried on the shaft 
80 of a driving motor 82 is horizontally movable trans- 
versely of the work table and- longitudinally of the 
ribbon on horizontal ways (not shown) by rotation of a 
hand wheel 84. The inclination of the upper face of the 
work table with respect to the horizontal plane along 



example, rubber thread made from latex by extrusion or 
casting procedures, such as the threads disclosed in the 
Shaw Patent No. Re. 20,977, for example, or with any 
thread ribbon containing a multiplicity of rubber threads 
30 separably joined side by side. 

Although I refer herein to the thread ribbons to 
which the invention is applicable as "rubber" thread rib- 
bons, in accordance with the usage in the art, : it is not 
intended thereby to exclude, other materials than rub^ 



which the . lowermost part of the abrasive cylinder 78 35 D er, as the invention is not confined to ribbons of natural 



travels is such as to correspond to the wedge angle of 
the wedge portion 58 to be removed from the ribbon 
and is exaggerated in the. drawings for purposes of illus- 
tration. The lead screw 68 is adjusted so that as the 



rubber but is equally , applicable to ribbons of any mate- 
rial which is flexile and elastic, e.g., materials such as . 
the synthetic rubbers and resins. 

When reference is made herein to the widths at which 



abrasive cylinder is moved to the right (FIG. 7) it 40 the two ribbons are held during the. uniting step (and to 



first makes contact with the face of ribbon 52 along a 
line extending transversely of the ribbon adjacent to the 
left side of the spliced portion 54, as it is seen in FIG. 
7. As the abrasive cylinder is moved on across the 
spliced portion 54 it removes the wedge shaped portion 
58. and passes out of contact with the ribbon approxi- 
mately at the farther or right hand edge of the spliced 
portion 54 as seen in FIG. 7. 

Thereupon the spliced ribbon is removed from the ap- 
paratus of FIG. 12, the backer 56 stripped away and an- 
other backer 56' applied to the face of the ribbon which 
has just been treated. The spliced ribbon is now in the 
condition shown in FIG. 8, in which the ribbon has been 
turned end for end and upside down from the position 



the spacing between the two jaws of each pair) as being 
... "the same" width or spacing, it is not meant that these 
widths or spacings must be mathematically identical, but 
it is intended to include within this term such slight width 
45 or spacing differences as do not prevent splicing of the 
ribbon with an accuracy sufficient for its intended use. 
For the usual present day commercial uses, such differ- 
ence in width will not exceed a small fraction of the 
. width of a single thread of the ribbon to be. handled, 
50 preferably not exceed about one-tenth the width of such 
single thread. 

By use of the invention ribbon rubber thread may be 
spliced with the individual threads united so accurately 
and of such dimensional uniformity that the ribbon is 



in which it is shown in FIG. 7, The ribbon is again 55 highly satisfactory for all of the standard uses for which 



placed in the apparatus of FIG. 12 with the backer 56' 
downwardly against the pad 72 and the abrasive cylinder 
78 again (FIG. 8) traversed across the length of the 
spliced portion 54, removing a wedge shaped portion 



86, similar to the portion 58, from the ribbon 50, leaving qq Patent No. 2,246,917. 



one-piece ribbons now are employed. The spliced rib- 
bons can be run in standard apparatus employed in the 
handling of present day one-piece ribbons, for example the 
apparatus of Shaw Patent No. 2,169,886 or of Francis 



the spliced ribbons in the condition shown, in FIG. 9. 
The backer 56' is stripped away. The resulting spliced 
ribbon, FIG. 10, is uniform in thickness and comprises the 
two portions 50 and 52 united along a plane 88 which 



The threads of the spliced ribbons may when sepa- 
rated be covered with a wound, braided or other cover- 
ing, without interference with the covering operation by 
the : spliced joint. The joints in the thread are smooth 



extends from one face of the spliced ribbon to the other 65 and for practical purposes substantially imperceptible, 



at an inclination to the faces, 

The individual spliced threads may be separated from 
each other in the neighborhood of the splice 54, before, 
the adhesive has fully set, if necessary or desired, so that 



whether the thread has been covered or not. 

It will be appreciated, also, that the spliced joints can 
be made fully as strong as the unspliced ribbon. 

The invention makes it possible for the first time, , so 



there will be no risk that any adhesive bonds between 70 far as I am aware, to splice a fresh supply of ribbon 



adjacent threads, that may by chance have been formed 
during the splicing operation, will later be present to 
interfere with subsequent separation of the ribbon into 
its component threads. 



Although a particular manner of procedure ' and one 75 . to the machine. 



onto , ribbons while they are actually in use to supply 
threads to fabricating machinery, such, for example, as 
weaving, braiding,- beaming, or knitting machinery, with 
the result that continuous endless thread can be supplied 
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The method of splicing ribbon rubber thread disclosed 
herein is claimed in my copending application Serial No. 
157,508, filed December 4, 1961, entitled Method of 
Splicing Ribbon Rubber Thread. 

I claim: . 5 
.. 1. Apparatus for splicing together two rubber ribbons 
each consisting of a multiplicity of fine rubber threads 
separably joined side by side, comprising a stationary 
pair of spaced jaws for supporting one ribbon, a pair of 
stationary clamps for clamping and holding a ribbon in 10 
•position between the stationary jaws, a movable pair of 
spaced, jaws, for supporting the other ribbon, a pair of 
clamps movable with the movable pair of jaws for clamp- 
ing and holding a ribbon in position between the mov- 
able jaws, and means for supporting the movable jaws and 15 
the movable clamps for movement as a unit into a posi- 
tion wherein the pairs ;of jaws are aligned to accurately 
register, the edges of one ribbon with the corresponding 
edges of the other ribbon with their faces in contact and 
for movement from, said position into a position wherein 20 
the pairs, of jaws are separated from each other to permit 
ribbons to be placed in and removed from the jaws. 

2. Apparatus for splicing, together two rubber ribbons 
each consisting of a multiplicity of fine rubber threads 
separably joined side by side, comprising a stationary pair 25 
of spaced jaws and a flat surface between them for sup- 
porting one ribbon, a pair of stationary clamps for clamp- 
ing and holding a ribbon in position between the sta- 
tionary jaws, a movable pair of spaced jaws and a fiat 
surface between them for supporting the other ribbon, a 30 
pair of clamps movable with the movable pair of jaws for 
clamping and holding a ribbon in position between the 
movable jaws and the movable clamps for movement as 
a unit into a position wherein the pairs of jaws are aligned 
to accurately register the edges of one ribbon with the 35 
corresponding edges of the other ribbon with their faces 
in contact and for movement from said position into a 
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position wherein the pairs of jaws are -separated, from 
each other to permit ribbons to be placed in and removed 
from the jaws, and means for lowering the air pressure 
between each said flat surface and a ribbon lying thereon 
between the jaws associated therewith to hold the ribbon 
flat and in contact with the jaws. 

3. Apparatus for splicing together two rubber ribbons 
each consisting of a multiplicity of fine rubber threads sep- 
arably joined side by side, comprising a stationary pair 
of spaced jaws for supporting one ribbon, a flat forami- 
nous surface lying betv/een said jaws, a pair of stationary 
clamps for clamping and holding a ribbon in position 
between the stationary jaws, a movable pair of spaced 
jaws for supporting the other ribbon, a flat foraminous 
surface lying between said movable spaced jaws, a pair 
of clamps movable with the movable pair of jaws for 
clamping and holding a ribbon in position between the 
movable jaws, means . for supporting the movable jaws 
and the movable clamps for movement as a unit into a 
position wherein the pairs of jaws are aligned to ac- 
curately register the edges of one ribbon with the corre- 
sponding edges of the other ribbon with their faces in 
contact and for movement from said position into a posi- 
tion wherein . the pairs of jaws are separated from each 
other to permit ribbons to be . placed in and removed 
from the jaws, and means for lowering the air pressure 
on one side of each of said foraminous surfaces to hold 
a ribbon against the surface. 
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